Identification of a novel arabinofuranosyltransferase AftB involved in a terminal step of cell wall arabinan biosynthesis in Corynebacterianeae, such as Corynebacterium glutamicum and Mycobacterium tuberculosis.
Arabinofuranosyltransferase enzymes, such as EmbA, EmbB, and AftA, play pivotal roles in the biosynthesis of arabinogalactan, and the anti-tuberculosis agent ethambutol (EMB) targets arabinogalactan biosynthesis through inhibition of Mt-EmbA and Mt-EmbB. Herein, we describe the identification and characterization of a novel arabinofuranosyltransferase, now termed AftB (Rv3805c), which is essential in Mycobacterium tuberculosis. Deletion of its orthologue NCgl2780 in the closely related species Corynebacterium glutamicum resulted in a viable mutant. Analysis of the cell wall-associated lipids from the deletion mutant revealed a decreased abundance of cell wall-bound mycolic acids, consistent with a partial loss of mycolylation sites. Subsequent glycosyl linkage analysis of arabinogalactan also revealed the complete absence of terminal beta(1 --> 2)-linked arabinofuranosyl residues. The deletion mutant biochemical phenotype was fully complemented by either Mt-AftB or Cg-AftB, but not with muteins of Mt-AftB, where the two adjacent aspartic acid residues, which have been suggested to be involved in glycosyltransferase activity, were replaced by alanine. In addition, the use of C. glutamicum and C. glutamicumDeltaaftB in an in vitro assay utilizing the sugar donor beta-D-arabinofuranosyl-1-monophosphoryl-decaprenol together with the neoglycolipid acceptor alpha-D-Araf-(1 --> 5)-alpha-D-Araf-O-C(8) as a substrate confirmed AftB as a terminal beta(1 --> 2) arabinofuranosyltransferase, which was also insensitive to EMB. Altogether, these studies have shed further light on the complexities of Corynebacterianeae cell wall biosynthesis, and Mt-AftB represents a potential new drug target.